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(54) Spread spectrum transmission circuit 

(57) A transmission circuit includes a baseband cir- 
cuit, spreading section, multiplier, digital modulator, 
quadrature modulator, and antenna. The baseband cir- 
cuit generates and outputs at least one transmission da- 
ta constituted by first and second channel data. The 
spreading section spreads the transmission data with a 
spreading code that differs for each transmission chan- 
nel. The multiplier respectively weights the amplitudes 
of the first and second channel data by using a combi- 
nation of two gain factors determined by a transmission 
data rate. The digital modulator digitally modulates the 
first and second channel data whose amplitudes are 



weighted by the multiplier. The quadrature modulator 
quadrature-modulates the digitally modulated first and 
second channel data and outputs the data as a, trans- 
mission signal. The antenna emits the transmission sig- 
nal output from the quadrature modulator as a radio 
wave. The multiplier weights the amplitudes of the first 
and second channel data by using gain factors that keep 
power of the transmission signal output from the quad- 
rature modulator constant regardless of the transmis- 
sion data rate without changing the ratio of a combina- 
tion of gain factors determined by the transmission data 
rate. 
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Description 



[00011 The present invention relates to a transmission circuit provided in a ^communication nominal and, mora par- 
TuiarV .0 a transmission circuit using the HPSK f « %£tf£SZZZ£*»~* 

[00^% 1 is a b.ock diagram showing an exampie of the arrangement of a conventional transmission circuK using 

fmmmmmmm 

ri^pT^^^ 

factors p d and p c. thereby performing HPSK modulation. modulated data , out and Qout , and the resultant 

" Seco^ZtS^ 

ssr isitrss^ • — s — « — * ,he con " 01 chanmi aa,a 
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DPCCH at the antenna end constente^ 

e.g., the distance between the terminal and the base stat .on ^ antenna end cannot be kep t constant 

described above, however, the power of the ^f^J£ ZoZ^Z Quadrature modulator, 
depending on a change in the ^*^^^^^^^^ in the prior art, and has as its 

least a baseband circuit y 

and one second channel data spread ng me^s for sprea g „ tudes of ttie (irst and second chan- 

ter each transmission channel, multiplication.™^ ns f°^^77 7' g nsmi J sion H data rate , digital modulation means 
nel data by using a combination of two gain fac ^^Z^XHZ « * the muKiplication means, 

for digitally modulating the first and second channe date w ««^™ u JJ'^, da £ digita ; y m0 dulated by the digital 
a quadrature modulator for quadrature.modula .ng the ^ 

determined by the transmission data rate. can M the ampmu d es of 

[0 015] According to the third embodiment, *°™^™™ a ™^ ™ ™ of a gain factor for weighting the 
the first and second channe. data by "or weighting the amplitude of the second channel 

z'r S ti^^ 

the Jie to the multiplication means o".^^™^ !££d a transmission circuit comprising at 
[0017] According to the fifth ^^^^^"J^^^ by at least one first channe. data 
least a baseband circuit for generating and outputtmg tra ™ m "*'°" ™ . _ data with a spre ading code that differs 
5 and one second channe, data, spreading means for s^ 

for each transmission channe., ™ tt, P hcat 7 n f m ^"^ rate, digital modulation means 

nel data by using a combination of two 0^ SrSi^^T^w-^ by the multiplication means, 

for digitally modulating the first ™*™ on «**™° ^^ZsSrtTaLl data digitally modulated by the digital 
aquadraturemodu.atorfor q uadra^r^ 

(0 modulation means and outputtmg the data as a transmission s grra , f h compnses amplif ication 

output from the quadrature -oou.ator as a ^ a on a control 

means for amplifying the transmission signa 0U ^ u ; fro ^„^ n U ^ werva|ueonhesec ond channel data component, 
voltage, a transmission level circuit for determ.n.ng a transmission P°*^ U a ^J^ e S ^ nsm|ssion leve , circui t, a first 
a Sgain offset circuit for adding, to a transmission power value ^^'J™^,',,, tne seC ond 

« gain correction amount for controlling a gain of the a combination 

channel data component at the antenna end conste ^^^^^S^m^^ P™ er value ' and 8 
of two gain factors determined by the tran ^ s ^ on the basis of 

voltage generating circurt for ^^^^^^^^ the antenna emits the transmission 
the transmission power value output from the u ™Wn™°™™> mea ns as a transmission signal. 

so signal output from the quadrature modulator and amp ^ ^ ^^JS^ circuit in the fourth to sixth aspects 
[0 018] According to the sixth aspect of th ° quadrature modulator with 

further comprises amplification means for ^rtV^^^^^" a transmission power value of the second 
a gain based on a control voltage, a transmission eve! ^ f "-^SlSnU«r value determined by the trans- 
channel data component, a first gain offset circuit for adding to . f ^ n a^pimcation means to keep transmission 

55 missionleve.circuit.afirstgaincor^ 

power of the second channel data component ^^^^^^S^, and outputting the transmission 

p-er^ 
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on the basis of the transmission power value output from the first gain offset circuit, wherein the antenna emits the 
transmission signal output from the quadrature modulator and amplified by the amplification means as a transmission 

[0019] According to the seventh aspect of the present invention, the first gain offset circuit in the fifth or sixth aspect 
calculates transmission power of the first channel data component by using a combination of two gam factors deter- 
mined by the transmission data rate, adding the transmission power as the first gain correc ion amount to the trans- 
mission power value determined by the transmission level circuit, and outputting the transmission power value. 
££q According to the eighth aspect, the transmission circuit in any one of the fifth V^-^JJ"' 
comprises second gain offset circuit for adding, to the transmission power value output from the 
a second gain correction amount which is used to correct an output power error caused ,n the quadrature moduteto 
when the multiplication means weights the amplitudes of the first and second channel data by using gain favors £ 
weighting the amplitudes, wherein the voltage generating circuit generates a voltage for controlling the gam of the 
amplification means, on the basis of the transmission power value output from the second gain ^ *wt. 
[0021] According to the ninth aspect of the present invention, the second gam offset circurt in the eighth aspect 
calculates a ratio between output power of the quadrature modulator set when one combination of gam factors of gam 
facto" usedto J£H the amplitudes of the first and second channel data by the multiplication means is set as a 
reference combination, and the' reference combination of gain factors are used, ^^^^^SSZ 
modulators* when gain factors usedto weight the amp to 

means are used, adds the ratio as the second gain correction amount to the transmission power output from the f,rst 
qain offset circuit, and outputs the transmission power. 

%022] According to the 10th aspect of the present invention, the second gam offset circurt in the eight . o -nlrth 
aspect includes a table storing a gain factor determined by the transmission data rate and a gam factor used by the 
multiplication means to weight the transmission data. . . 

£o23] According to the 11th aspect of the present invention, in the transmission circuit in any m rt ttaibm 
aspects, the first channel data is data channel data of the transmission data, and the second channel data is control 

channel data of the transmission data. ... , l,^.,^ 

[0024] According to the 12th aspect of the present invention, in the transmission circurt n any one of the above 
aspects the digrtaimodulation means is phase modulation means for phase shifting modulating amplitude data of the 
first and' second channel data whose amplitudes are weighted by the multiplication means. 

[0025] In the present invention having the above arrangement, by using a spreading code that differs for each trans 
mission channel, the spreading means spreads the transmission data constituted by the fust and 
and generated by the baseband circuit, and the multiplication means weights the amplitudes ff^"^^ 
second channel data by using gain factors that make the power of the transmission signal output Iron , the quadrature 
modulator constant regardless of the transmission data rate without changing the ratio of the combination < of two gam 
factors determined by the transmission data rate. The digital modulation means digitally modulates ft. 1 rst and second 
channel data whose amplitudes are weighted by the multiplication means. The resultant signal is then quadrature- 
modulated by the quadrature modulator and transmitted as a transmission signal through the antenna^ 
m0261 As described above, the multiplication means weights the amplitudes of the first and second channel data by 
using gain factors determined on the basis of power of the transmission signal output from the quadrature modu ator 
■ wSchangingthemtioofftecombin^ 

The transmission data rate changes and the combination of the gain factors for weighting the first and second channel 
data changes, the output power of the quadrature modulator is kept constant. 

[0027] Assume that the transmission power of the first channel data component is calcu ated by the ^"<«™ 
circuit using the combination of two gain factors determined, the transmission power as the irst .gam cor rection ^amo unt 
? isaddedtoLtransmissionpowervalueofthesecondchanneldata,thetransmissions,gnaou^ 

modulator is amplified with a gain based on this addition result, and the amplified signal is transmitted th ough the 
antenna. Inthiscase.thetransmissionpowerofthese^ 

regress of the transmission data rate. In the system using the CDMA scheme, it .s required to atways keep he 
power of the control channel data component at the antenna end constant even with a change ^ta rate rf he 

o communication condition at the terminal, e.g., the distance between the terminal and the .base statin rema s the 
same If the first channel data is used as data channel data for transmission data, and the second channel data is used 
as"on!ror C nanni; data for the transmission data, the transmission power of the controi channel data component at 
the antenna end is kept constant regardless of the transmission data rate. Qm „ H „i n tnr 
0028] Assumethatthesecondgainoffsetcircuitc^ 

» set when one combination of gain factors of gain factors used to weight the ampiitudes of the first and second ^channel 
data by the multiplication means is set as a reference combination, and the reference combination o < 0" ™ 
used and output power of the quadrature modulator set when gain factors used to we.ght the amplitudes of the firs 
and second channel data by the multiplication means are used, adds the ratio as the second gam correction amount 
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modulate, Is ampfflied with a ga,n based « „,„ amplitudes ol .he (i,.t and second channel 

quadrature modulator constant regardless of ^^^^^TtSSSm. the transmission data rate changes and 
of gain factors determined by the data changes, the output power of the 

the combination of the gain factors for weighting * e /^JeT^ Sie S/N (Signal to Noise) ratio constant in the 
quadrature modulator is kept constant. This ^ *J5^J^£^ power characteristics, 
quadrature modulator and prevent a dMmdo In J^^^^^on means weights the amplitudes 

be obtained. t m mo itipik;ation means weights the amplitudes ot 

[00311 In the transmission circuit according to t he tb the P 

lha flrat and sooond channel data by ue,ng gm .facto™ thai £££££ £ ,„ ude ol me sec0 nd channel 

th.-"P«u*»''*'«'^^^'^^^^X^^i7^ '«» »' the combination ot gain teeters 
SSsiSS. ^^.rrrrrsra^UhaUeettectsasthoaelnhhacimohaccordihgto 

pr°~rrc,rrfn r ^ 

for each transmitting operation. includes the amplification means for amplifying the trans- 

[0033] The transmission circuit according to the fifth aspect mc udes nme a p transmission level 

mission signal output from the quadrature m ° d ^ f ^ 

circuit for determining the transmission ^^^^SS^l^ circuit, the first gain correction amount 
for adding, to a transmission power value d ^ n * ^ h J^^ powe r of the second channel data component 
for controlling the gain of the amplication mean » to keept an sm ss on p elation of two gain factors 

at the amplitude end constant regardless of the transmss on J*^^"™", valu6i and tne v0 ,tage generating 
determined by the transmission data rate, and «* u "<^ 

data rate. . _ t the S/N (S j gna | to Noise) ratio in the quadrature 

[0034] in the transmission circuit according to the sixth a^WWlB preve nted. In addition, 

bin^^^^ 

sion power of the first channel data component ^"^^^""^o,, am o Un t to the transmission power value 
mission data rate, and adds the ^"^^^^^J^^ the quadrature modulator is amplified 

o as those in the circuit according to the fifth ^^^^^b second gain offset circuit for adding, to 
[0036] The transmission circuit according to second gain correction amount whteh is used 

the transmission power value output '™ » B J " ir when the multiplication means weights the am- 

to correct the output power error caused '" the quadrat "^ 7°^^r weighting the amplitudes, wherein the voltage 
plitudes of the first and second channel data by us In [^^^^J^ means, on the basis of the trans- 

. generating circuit generates the voltage ^^^SSlSi WiS thTa^ngement. even if an output power error 
mission power value output from the second ^^^^^ B J^ gain factors used for weighting 
is caused in the quadrature modulator due ^J^^SS^ir^ amount when the transmission data 
in the multiplication means, the error is corrected by the second gain cor 
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is amplif ied, and the power at the antenna end can be ' c °"^ . calculates the ratio 

[0037] in the transmission circuit accord.ng to the mnt aspect the ^ 0 £ jn factors o{ the gain factors 

'between the output power of the quadrature 7 a ^ZT£v<cJn means is set as a reference 
used to weight the amplitudes of the firs and s ^<^ 

combination, andthe reference combmat,onofga.n a^ data by the multiplication 

set when the gain factors used to ^^^^^ 0 ^^ to the transmission power output from the 
means are used, and adds the ratio as the ^^^^J^SL. modulator is amplified with the gain based 

r t h 9 e^2^ 

the gain factor determined by the transm.ss.or, ^^^^^L, as those in the circuit according to the 
the transmission data. With this arrangement m ad ^^^^^ZLMng operation, 
eighth or ninth aspect, there is no need to calculate a ga „ factor tor each tnmmtt 9 P ^ ^ ^ 

[0 039] As in the transmission circu.t according to he J^^ n J££ data of the transmi ssion data, the 

the transmission data rate. ff t can be obta ined in the phase mod- 

spr^r:^^^ ™- 



amples 



£5 iTT^S"* — - • h ° ■ ra " smteston *"* accordi " 9 '° ,he emb0dh,1en, 

of the present invention; baseband circuit shown in Fig. 2; 

Fig. 3 is a view showing an example ot the gam factor Bible -set by me OS mo b u i.,ion circuit shown in 

Fig. 4 is a coordinate system for explaining how mopping la performed In the " m 

Fig.oisat.bl. for explaining the 
of the present invention. 

[004J1 A few pr.,err.d .mbodim.nts of ,h. pres.n, invention will b. d.scr,b.d In d.t.11 beiow with mfor.nc. to the 
[0M 3 7"n *Tb,?cK diagram showing . transmission Credit -cording to the fire, .mbodimont of ,h. present 
invention. „„ mnr \*ert of a baseband circuit 10 for generating and outputting 

[0044] As shown in Fig. 1 , the first embod.ment is ^^P^H (SdSS P^sloal Data Channel) serving as the 
L tyU of transmission data namely data chann^^ 

first channel data and control channel ^^^P^^? ^ ^ ^ o^g^j^g ^ va | Ue s for independently weighting l (Inphase) 
nel data and also outputting gam factors p c, P d P sc, i Ji« e ™ Control) bit for controlling the transmission 

and Q (Quadrature) amplitudes in HPSK modulat.on m ^^^ P ^^S<MB channel data DPDCH output 
power of a terminal, a multiplier 20 serving as a spread ng ^^^^/a Spreading code SCd, and outputting 
from the baseband circuit 10 ^^^^^^^ means for spreading the control channel 
the resultant data as spread data d, a multiplier ^ se ™ n 9 thp rontrol , channel data DPCCH by a spreading code 
data DPCCH output from the baseband circuit 10 ^^^^^^m^ data lin by multiplying 
SCc, and outputting the resultant data as spread data , c. a multipl. « 21 torou p g ^ P ^ Qjn by 

the spread data d from the mu.tip.ier 20 by t he gair >™**XtT^™ modulation circuit 30 serving as 
murtiplying the spread data c from the ^P^^J^ 8 ™"^, QjLspectively output from the multipliers 21 and 
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and Qin on the complex l-Q plane in accordance with a scrambling code which is one of the frequency spreading codes 
intheCDMAschemeandoutput from thebasebandcircuit10,adigitalfilter40forremoving high-frequency components 
from the HPSK-modulated data lout output from the HPSK modulation circuit 30 and ° ut P U "'"^ 
a digital signal Id, a digital filter 42 for removing high-frequency components from the ^^PSK-m^ulated data Qout 
output from the HPSK modulation circuit 30 and outputting the resultant data as a d.gita signal Qd a d.grta /ana og 
converter 41 for converting the digital signal Id output from the digital filter 40 into an analog signal la and ™**»* 
it a digital/analog converter 43 for converting the digital signal Qd output from the digital filter 42 into an analog signal 
da and outputting it, a quadrature modulator 50 for outputting an HPSK signal having a desired frequency by quadra- 
ture-modulating the analog signals la an Qa respectively output from the digital/analog converters 41 and 43, an AGO 
amplifier 6 serving as a amplifying means for amplifying the HPSK signal output from the quadrature modulat or 5 wrth 
a gain based on a control voltage and outputting the amplified signal, an RF circuit 7 which is constituted by a channel 
filter for removing frequency components other than a desired wave, frequency conversion arcurt, Jnters age fitter, 
driver amplifier, power amplifier, duplexer, and the like, converts the HPSK signal output from the AGO amplif .e * l into 
a stanal having a desired frequency, amplifies the signal with a predetermined gain, and outputs the amplified signal, 
an antenna^ 

power TXLVL of the control channe. data DPCCH at the terminal, a transmission level 

transmission power value of the control channel data DPCCH at the terminal on the basis of the TPC bit outpu from 
the baseband circuit 1 0 and the transmission power TXLVL set by the CPU 1 , and outputting the determined value, a 
B offset circuit 3a serving as the first gain offset circuit for determining a f irst gain correction amount B ~ r ^°" d " 
inq to the transmission power of the data channel data DPDCH on the basis of the combination of the gam factors B 
c and B d output from ^baseband circuit 1 0, adding the first gain correction amount B of st1 to 
value of the control channel data DPCCH output from the transmission level circuit 2, and outputtlng theaWionresu^ 
a B offset circuit 3b serving as the second gain offset circuit for determining a second gain correction amount , oM2 
^correcting an output power error In the quadrature modulator 50 by multiplying the spread data d £^ *• B*n 
factors B sd and B sc output from the baseband circuit 10 on the basis of the combination of the gain factors B sc and 
p sd adding the second gain correction amount B ofst2 to the addition result output from the B offset circuit 3a and 
outputting the resultant data as an AGC amplifier control code, a voltage generating circuit 4 for genera ting _and hout 
puttWacontrolvoltagecodeforcont^ 

from the B offset circuit 3b, and a digital/analog converter 5 for converting the control voltage code output from the 
voltaqe generating circuit 4 into a control voltage and outputting it. 
[0045] "NotethareachofthespreadingcodeSCdbyw 

20 and the spreading code SCc by which the control channel data DPCCH is multiplied by the mult.pher 22 s one of 
the frequency spreading codes in the CDMA scheme and has a rate equal to the chip rate. These codes^differ for the 
respective transmission "channels to maintain orthogonality between the channels and are output from the baseband 

[Ooi^lnthe baseband*^ 

on the basis of logic values B c and B d of gain factors such that the ratio between the ^ J ""^ d ^Sb 
unchanged, and output power from the quadrature modulator 50 remains constant and the table of the gar .factors p 
c B d B sc and B sd is prepared. Note that the gain factors B c and B sc are set for a contro channel and the ga n 
factors P d and p sd are set for a data channel. Each of the logic values B d and B c of the gain factory fake ; a value 
from 0 to 15 in accordance with a transmission data rate. One of the gain factors B d and B c is always "1 5 . In addition, 
since the control channel data DPCCH is always required, the gain factor B c will never be "0 
[0047] The TPC bit output from the baseband circuit 10 is transmitted from a base station (not shown) in a closed 

[SsTTh'e'amplitude data lin and Qin respective* output from the multipliers 21 and 23 are obtained by convening 
the values of »0T1 " of the spread data d and c respectively output from the multipliers 20 and 22 into amplitude values 
with positive and negative signs and expressed by binary codes in two's complement form. hQeohQnri 
r0049] In a closed loop control period, the transmission level circuit 2 adds the TPC bit output from the baseband 
circuit 1 0 to the transmission power TXLVL set by the CPU 1 and outputs the transmission power value of the control 
channel data DPCCH at the antenna 8 end in real time. „,:k«h v,«i~«, 

[0050] Datatransmittingoperationofthetransmiss^^ 

0051 First of all, the baseband circuit 1 0 generates and outputs the data channel data DPDCH and control channel 
data DPCCH. The baseband circuit 10 a.so outputs the gain factors B c. B d, B sc, and p sd serving as ^alues .for 
independently weighting the I and Q amplitudes in HPSK modulation. In this case, each of he gam facto* Be and p 
d takes a value from 0 to 15 which is determined by a transmission data rate, and are logic values one of which is 
alway "1 5" The levels of the gain factors B sc and B sd are processed such that the ratio between the logic values p 
c and p d of the gain factors remains unchanged (p sd : p sc = p d : p c). and the output voltage of the quadrature 
modulator 50 remains constant. A method of calculating such values will be described below. 
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p sd = p d x -Jtp dref 2 + P cref 2 )/(p d 2 + p c 2 )] 



p sc = p c x V[P dref 2 + P cref 2 y(P d + p 



0) 



(2) 



p sd 2 + P sc 2 = p dref 2 + P cref 2 . 

10054 As shown In Fig. 3, If, lor example. <J> ^ CK ^\'?Jf^ ° s « m ffie tabte in the baseband olreuit 10 
« Provide*. ,h. pain footers p --'".ESSSiJiSL'i fhatthe ,.,lo o.,he ,og«= values 
aeeording to the above equations. The gain , footers f I ss I and p so rf + p so* » 450 holds regardless of 

oontrol period, and this TPC bit ,s output from ^ a deslrea p „„er value, the base station sends 
the W-CDtv,A sohemo, if reoeption po«er from a term,™ lis lajge ma P ^ wer (rom ,„ e , emlna , 

SrdTeX:na^^^ 

spread me oontrol ohannol data DPCOH ^"™o , he mu »|p|ie, 21 . The multiplier 21 men mufhpl.es 

Sea^X^^ 

' data lin. t t . milltinli „ 22 is input to the multiplier 23. The multiplier 23 then multiplies 

s.a~mr.^ 

scrambling code output from the baseband circuit 1 a SK modulati0 n circuit 30 in Fig. 2. 

[0061] Fig. 4 is a graph for explaining , ho* » set < loUt ' Q ° Ut) = ^ Qh ° I of 

the quadrature modulator 50. modulation circuit 30 is input to the digital filter 40. The 

SS.e?4^^^^ 

data as the digital signal Id. modulation circuit 30 is input to the digital fitter 42. 

resultant data as the digital signal Qd. 
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rss^ass^^ ,3) 9,ven Lve re9araiess 01 8 eombina "°" 

gain factors. ofthe control cha nnel data DPCCH to be transmitted 

to [00681 in an open loop control period, the C ™1^™*£ZZZL*^ level circuit 2. 
. to the terminal as the initial transmission power ™Unth^ 
[0069] Whenciosedloopcontrolsta^ 

power of the terminal. This TPC bit is input from the bantand circu. jpc ^ js adde£j tQ ^ 

data DPCCH. transmission level circuit 2 is input to the p offset circuit 3a. 

[0071] The transmission power value output from the transmission eve baseband circuit 

0072 Thepoffsetcircuitaareceivestheiog^ 

1 0, and calculates the gain corrects amount p ofstl C0 ^P°" d ' n 9 tajned b calcula ting the ratio of total power 
2 o .sing the gain factors p d and p c. This ga in — an ^onvert ng it into a dB value, and can be expressed 

p ofstl = 10logl(pc 2 + Pd 2 )/pc 2 } (4) 
[0073] Thegaincorrectionamountpofsti ca.cu,ate<^^ 

30 ^r^mp^- ofthe — 

transmission power at the antenna J « end m e case ^Hj r J 50 is kept constan t as in the above 
c. P d) = (15, 1). For this reason, if the output powe [ * ™ component at the antenna 8 end varies depending 

case, the transmission power of the control channel d^DPCCHMm^"^ ^ channel data DPDCH 

35 onacombinationofgainfarfors.T^ ad P ds the gain correc tion amount p ofstl 

component by using the logic values p d I and p oof the gam fact ^ transmissjon power output from tne 

8 end constant. d data d and c are respectively multiplied by the 

suSm nu^er or Ms are assigns to aacb o, 8 „ ^ ,„ Rg. 2. 

[0077] Fig. S la a vla» lor axplalnlng tha gam ' l«o» "Tf * *£'™3?n lour bits (to be rsferred to aa » sd4 and 

10078, As abowo in Fig* ^SSTSS, is datarmlnad by tba so, vaioas o, , sd4 

* Ks^asXoZJl^aXa^ 

"ha qoadratora modolator 50 «* , - ^!^SsCg. L^cSion antoun, p otsC b» ooovsrting tha ratio into 
output as an AGC amplifier control code. 

p 0 fst2 = -1 Olog{(P sc4 2 + P sd4 2 ) / ((P scref4 2 + p sdref4 2 ) ( 5 > 
[0080, TheA GC amp.if,ercontro^ 
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from the input AGO amplifier control code, and outputs generating circuit 4 in Fig. 2. Fig. 6A 

between the input and output ^"^JWJTJJ ^i^ncinllnw gain with respect to the input control voltage. 
Ssr"^ 

SS5 "cJS^^SSS^ contro. code output from the p offset circuit 3b and the transmission 
power value at the antenna 8 end must have i .linear ^^J^'Pj ates and outputs a vo itage that makes 

TgloTS^ 

^iosTThe contro, voltage code output from the vo,tage ge ne f 

Twhich in turn convene code j?'-^^C«S^»*«-"*."r 
[0086] The AGC amplifier 6 amplifies the HPSK . *gnal oirtpui to c 2 nverter 5 and oulputs the amplified signal. 
Irolied on the basis of the control voltage apphed from the £J? -frequency signal processing in the RF 

[0087] The HPSK signal amplified by the AGC amplifier 6 is subjected to n.gn q 

circuit 7 and transmitted through the antenna 8. P5rtract ed from the table in the baseband circuit 1 0 and 

[0088] in this embodiment, the gain factors B c and d are "^J^aW-d from tne table and output to the 
output to the p offset circuit 3a, and the gain factors p sc a n d p ^sd are £bo e* ^ ^ ^ 3b 

p offset circurt 3b. However, a table like one shown ^^^^^^^ data, and the second 

Sd^^ 

combination. modulation circuit 30 for modulating the phases and amplitudes i of 

SSlT Fig. 7 is e bloc* diagram shoeing a ,r»n.mtss,on oiroui, according to the second embodiment o, the present 

invention - * mhnH i mpn , is confiaured to input a plurality of data channel data DPDCH1 

[0092] As shown in Fig. 7, the second embod '^nt 'S c onf .gu ^ » 'JP £ Y has a muniplier 24 for spreading 
and DPDCH2 and differs from the embodiment shown i n F g. ™ « y data channel data DPDC H2 by a 

t he data channel DPDCH2 output from a ^ " ^"J**™ multjplier 25 for outp utting amplitude 

spreading code SCd2. and outputting the resultant data ^as spread mob . w ^ g sj2jng cjrcuit 

ZZSXSZii* «» — — - - HP L K a ^"d U a a channe, data DPDCH1 and DPDCH 2 
HPSK modulation circuit 30. Omar operations ; are » «r » - ^ ^ c „ annel „„. DPDCH from tne 

number of data channel data DPDCH. 

50 Claims 

, Atransmissioncircuitcomprlsingaba^^^ 
constHutedbyfirstandsecondchanneid^ 

code that differs for each transmission channel m " ,t,p ^^° n o ^^ tors determ ined by a transmission data rate, 
first and second channel data by using ^f^^^!^^^^ am P litudeS are wei 9 hted 
digital modulation means for digrtalhy modulating he 1 £^^^£f the first and second channel data 
St SS^S—r^e dat^as a transmission signal, and an 
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mined by the transmission data rate and a gain factor used by said multiplication ^^^J^^SSi 
data, and outputs a gain factor corresponding to the transmission data rate from sa.d table to said multiplication 
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antenna for emitting the transmission signal output from said quadrature modulator as a radio wave 

wherein said multiplication means weights the amplitudes of the first and second channel data *"-»00" 
factors that keep power of the transmission signal output from said quadrature 

the transmission data rate without changing a ratio of a combination of gam factors determined by the transmission 
data rate. 

A transmission circuit as claimed in claim 1 , wherein said multiplication means weights the amplitudes of the first 
an7s™d channel data by using gain factors determined on the basis of power of the transm.ss.on signal output 
^^qJ^ia^uLor without changing a ratio of a combination of gain factors determined by the trans- 
mission data rate. 

A transmission circuit as claimed in claim 1 , wherein said multiplication means weights the "H^*"^"" 
and second channel data by using gain factors that make a sum of a square of a gam factor for weighting the 
amp tude of irst channeldata and a square of a gain factor for weighting the amplitude of the "f*<*™£ 
data constant regardless of the transmission data rate without changing a ratio of a combination of gam factors 
determined by the transmission data rate. 

A circuit as claimed in claim 1 , 2 or 3 wherein said baseband circuit ^^^^^^^J^ 1 ^^ 
mined by the 
data, and ou 

means on the basis of the transmission data rate. 
A transmission circuit comprising a baseband circuit for generating and outputting at least °™ I™*™*™"**** 
code that differs for each transmission channel, multiplication means for respective^ weighting amplitudes o the 
first and second channel data by using a combination of two gain factors " "^'^qSi 

digital modulation means for digitally modulating the first and second channe data whose amplrtudes ar weighted 
by said multiplication means, a quadrature modulator for quadrature-modulating the first and second channel da *a 
digitally modulated by said digital modulation means and outputting the data as a transmission signal, and an 
antenna for emitting the transmission signal output from said quadrature modulator as a radio wave, 
wherein said transmission circuit further comprises: 
(a) amplification means for amplifying the transmission signal output from said quadrature modulator with a 
fbTa — TnTe"! S3 for determining a transmission power vaiue of the second channe. data com- 

KTflit gain offset circuit for adding, to a transmission power value determined by said transmission level 
drcul a flmt gain correction amount for controlling a gain of said amplification means to keep transmission 
power of the second channel data component at the antenna end constant regardless of ^tran^n drt. 
rate by using a combination of two gain factors determined by the transmission data rate, and outputting the 

■■JSTSS g-raCclrcu' for generating a voltage for controlling the gain of said amp.ificat.on means, 
on the basis of the transmission power value output from said first gain offset circuit, and 

wherein said antenna emits the transmission signal output from said quadrature modulator and amplified by 
said amplification means as a transmission signal. 
J. A circuit as claimed in claim 4 or 5, wherein said transmission circuit further comprises: 

(a) amplification means for amplifying the transmission signal output from said quadrature modulator with a 
Sa^mtoiorTS cS for determining a transmission power value of the second channel data com- 

(STiflr* gain offset circuit for adding, to a transmission power value determined by said transmission .level 
circuit a first gain correction amount for controlling a gain of said amplification means to keep transmission 

rate by using a combination of two gain factors determined by the transmission data rate, and outputting the 
transmission power value; and 
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wherein said antenna emits the transmission signal output from said quadrature modulator and amplified by 
said amplification means as a transmission signal. 
Auansmresloncirc-ascU,,,^ 

mined by said transmission level circuit, and outputs the transmission power value. 

. A transmission circuit as claimed In ^' ^ r ^^^^^^^^ Q^^^ga^^ml^or^smount whfch^used 
transmission ^ervelue ou^^ 

to correct an output power error caused I i saioi ,u „ st ghl1ng me amplitudes, 

, • ■ „ laim o where in said second gain offset circuit calculates a ratio between 
,. A transmission circuit as claimed in claim 8 wherein sa '° ** co ^ fS of in factors used to weight 

output power of said quadrature -"^J^^^^^^ is set as a reference combination, 
the amplitudes of the first and second channel data by sa ic i mu rap. c quadrature modulator set when 

and the reference combination of gain factors are u~d an ^^^^ implication means are 

offset circuit, and outputs the transmission power, 
transmission data. 

11. A circuit as claimed In any one oT claims 1 to 10, wherein the first channel data is data channel data of thetrans- 
mi " l °„e d :e a co a nd' i ohann., data is control channel data o, the transmission data. 

by said multiplication means. 
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FIG.3 
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